This study concerns the factors influencing the prices for residential properties in Malaysia as well as their relationship towards residential property prices. The data collected and analysed in this research is from quarter one year 2000 to quarter four year 2015. Various determinants have been identified namely country population, Gross Domestic Product, household income, inflation and lending rates in this research. The time-series analysis methodologies adopted in this research are the Augmented Dickey-Fuller (ADF) and Philip-Perron (PP) test for unit root, Johansen and Juselius Cointegration Test, Granger Causality Test for Vector Error Correction Model (VECM) and also Variance Decomposition (VDC). In this study, these two variables, population growth (POPGROWTH) and inflation measured by the consumer price index (CPI) were found has a significant and positive effect towards the price of residential properties in Malaysia.
INTRODUCTION
In the recent years, the issue of home ownership rates as well as the issue of affordability for residential houses are closely related to the movement of the house price. The phenomena of rising number of populations in Malaysia raises the issue of availability of housing since the more the people, the more the need for housing to live. The growing population is most likely to be obstructed if the housing supply does not adjust itself to the demand for housing by households. As mentioned by Vermeulen and Van Ommeran (2006) , houses are constructed in places that are people may not want to live in while on the other hand, people are willing to live in places where houses are constructed. The rising property prices especially for residential housing can be explained by the statement above from the researchers when the certain states in Malaysia have higher average property prices while certain states have a lower property prices as compared.
This research is organized into various parts. The analysis of the factors influencing residential property prices in Malaysia serves as the main purpose of this research. In this study, the residential housing prices is focusing only on the prices of the main classification of the residential housing namely the terraced house, semi-detached house, detached house and also the high-rise unit. In the next section is a review of the relevant literature, where the relationship of the residential housing prices with its determinants which are the interest rates, inflation rates, number of populations and the gross domestic product (GDP) of the country are discussed. This is followed by the methodology where hypotheses are introduced and this paper concludes with a discussion of the results.
LITERATURE REVIEW
In the research conducted by Hui (2013) aimed to analyse the relationship that exists between the house prices and the macroeconomic variables for the case of Malaysia. The author used various variables that include private consumptions, gross investments, stock price, money stock, interest rates and bilateral exchange rates in order to explain the movement of house prices from quarter one in year 1991 till the quarter two in year 2006 in Malaysia. All the variables are in real terms after adjusted for inflation and are regressed through time series analysis in determining the characteristics of lead-lag as well as determining the relationship of the property prices and the economy's fluctuation. Shocks occurred in several variables have effects on the housing price. The gross domestic product, investment and the stock price suffered from shocks but they did not affect the house prices much. Moreover, shocks experienced by exchange rates is found to be negatively affecting the house prices since exchange rates are applied by various house investors to allow them to determine the strength of the economy of the country. As mentioned by the author, this factor is contributing to the investor's trading decision for their assets that varies during different state of the economy. Money supply is also found that have a relatively strong effect towards house prices through the results suggested by the Granger-Causality test where the two variables Granger case each other. The result is explained by the author that the money stock, M3 is utilized by investors for their investment activity especially during their forecast for the future of the housing industry. The author suggested policies for the authorities to focus on the exchange rates since its contributed significant relationships towards the house prices. The efforts by the authority need to be stressed so as to stabilize the country's property market. Ong (2013) conducted the research in determining the relationship between the determinants of house prices showed the link between the variables and the housing price in Malaysia.
The author included determinants from the macroeconomic perspective that are GDP, labour force, interest rate, inflation, Real Property Gain Tax (RPGT) and population. Conducting investigations on the economic variables using multiple regression method gives useful empirical contents to policymakers in formulating regulations and policies in the country to address the issue of housing affordability. The researcher found out that the determinants, GDP and country population are positively and significantly influencing the price of the houses. The author mentioned that when there are investments in housing explained by household consumption, it contributed to the rise of the country's GDP whereby the GDP is used to explain the growth of the macro economy. In addition, RPGT is negatively associated and statistically significant towards house price while it is found that there is an absence of the correlation between interest rates and house prices. RPGT imposed by the Malaysian government is 5%. Purchasing houses are considered to be an investment activity further leading to the issue of speculation. The author mentioned that speculators and high-income individuals neglected the re imposition of RPGT since profit can still be gained through selling of purchased properties. The classification of housing as a normal good explained the fact that homebuyers might neglect the variation of interest rates of mortgages. The author suggested that various other determinants that have possibilities in affecting the price of houses which became our motivation of study.
METHODOLOGY
The aim of this study is to investigate the relationship between the determinants of house price, namely interest rates, gross domestic product, population growth, household income, inflation and lending rate on the effect of the residential housing prices in Malaysia.
Data Analysis
The tests included in the research were the unit root test which comprises of the Augmented Dickey Fuller (ADF) and Philip-Perron (PP), the cointegration test, vector error correction model and dynamic modelling.
Augmented Dickey-Fuller (ADF) Test
Since the research is a time series analysis, ADF test is adopted for testing the order of the integration between all the variables. The Augmented Dickey-Fuller (ADF) test is based on the auxiliary regression as follow:
where ε t will be the error term adjusted for serial correlation and t is the trend. The ADF regression is above used to test the presence of unit root in y t . y t is the variables of the model at time t representing by the logarithm value while y t−1 is the lag in the first difference, δ.
Phillips and Perron (PP) Test
Phillips and Perron test is popularly used for examining the unit root of the series. In the test, the PP test is used were it ignores serial correlation. PP test presents a better power if it is compared to the ADF test results where the model of the regression for the PP test is as follow:
where the µ t represents 1, 2, ……, T which is the innovation term.
Cointegration Test
The cointegration approach is adopted to test the presence of the long run relationship among all of the variables. The test result is that when the long-run relationship exists, it is therefore to be concluded that the variables are moving in the same trend mutually. On the other hand, when the variables are showing a movement in a different direction, the test results indicated that the long-run relationship does not exist among the variables. The cointegration long-run equation is derived as:
For the variables that has one unit root, I(1 ), Z 1 indicates the (nx1) vector. Moreover, the Π and the Π i is the (n x n) coefficient matrixes and the (n x 1) is the constant vector when i=1,…, k-1. r is the difference operator with the k as the length and the t as the normally distributed, independent covariance matrix. This factor is adopted for the adjustment for trace and max eigen statistics because it was found by the previous researchers that the adjustment yielded better results.
(4)
Johansen and Juselius Cointegration Test

Trace Test
Trace test is one of the likelihood ratio test to examine the cointegration that exists between the variables and the equation for the trace test is as follow:
The number of observation used for the estimation is indicated by 'T' while 'p' stands for the number of variables. i th is the largest estimated eigenvalue indicated by λ i . In the trace test, these hypotheses as formulated and stated as follow:
H 0 : r = 0 (There is an absence of cointegrating vector) H a : β < 1 (There is a presence of cointegrating vector)
Maximum Eigenvalue Test
H a : r+1 cointegrating vectors
Granger Causality Test based on Vector Autoregressive Model (VAR) and Vector Error Correction Model (VECM)
Before the Granger causality test is conducted, the variables are assumed to be stationary and there is no relationship between the stochastic terms of the model, in other words, uncorrelated. The selection of the number of lagged terms in the causality test is decided base on the Akaike or Schwarz information criterion. The standard equation for Granger causality when the variables are not cointegrated is as follow:
However, if there is a presence of cointegration, the inclusion of µ t-1 is necessary. When the coefficient i is not zero, it indicates a Granger causality of X t on Y t . Simultaneously, when the coefficient δ i is not zero, it indicates a Granger causality of Y t on X t . In addition, should both of the events occur, it indicates that there is presence of a bilateral causality. The general equation is indicated as follow:
where µ t-1 is the lagged value for the residuals of one period and the ε t represents the error term. When the variables tested shows the result of cointegration, the ECT, µ t-1 , is the speed of adjustment that interprets the changes in Y t .
The equations below show the first difference in the vector autoregressive (VAR) model:
When γ y and γ x are zero, the VAR model is in first difference. However, if the value of γ y is not zero, it means that the rY t is indicating a deviation from the equilibrium of the long run from the previous period. Thus, there is no meaning in making estimations on the value of Y t as a VAR in first differences if it has error correction representation. Consequently, the conclusion is that when the variables have a same order of cointegration, the VECM is used for the estimation. By using the VECM, the problem of misspecification is able to be bypassed, further indicating the Granger causality is a long run or a short run.
Dynamic Analysis
Dynamic analysis comprises of the variance decomposition (VDC). This methodology is conducted in order to identify the most endogenous as well as the most exogenous variables in this study which affects the residential property prices in Malaysia. The movement of each of the variable caused by the other variables are to be predicted and forecasted when dynamic analysis is conducted in this research.
RESULTS AND FINDINGS
Unit Root Test
The first analysis of data is the unit root test which comprises of the Augmented Dickey Fuller (ADF) unit root test and the Philip-Perron (PP) unit root test are conducted in order to identify the order of integration of the variables in this research as well as to ensure that the time-series variables stationary. The results obtained from both tests are demonstrated in the table as follows: The set of hypotheses for Philip-Perron (PP) unit root test is identical to the hypotheses for Augmented Dickey Fuller (ADF) unit root test. In a nutshell, according to the test results obtained from the Augmented Dickey Fuller (ADF) and Philip-Perron (PP) unit root test, all the variables namely LHPI, LBLR, LCPI, POPGROWTH, LINCOME, LGDP are stationary at first difference form of both intercept and trend intercept. Table 3 below shows the results obtained from the Johansen and Juselius Cointegration test. 'k' represents the lag length for the test, which in the case is 3 whereas 'r' represents the number of cointegrating vector which is 1. There are six interrelationships among all of the variables in the short run. The variable population growth Granger cause gross domestic product as well as household income. For instance, it is confirmed when its respective p-value is less than 5 percent level of significance. Besides, it is found out that the variable, gross domestic product Granger cause consumer price index and base lending rate. Consumer price index is Granger caused by base lending rate whereas the household income is determined to Granger cause house price index. In short, all the relationships are in unidirectional which will be represented in a figure below.
Johansen and Juselius Cointegration Test
Figure 1: Short Run Causality Direction
Note: POPGROWTH LGDP represents unidirectional causality
The result above shows the causality direction among all the variables in this research. It shows that LINCOME Granger cause LHPI whereas POPGROWTH Granger cause LINCOME. This indicates an indirect Granger causality of POPGROWTH on the LHPI. This result obtained is in in line with the previous study done by Liu and Shen (2005) . Besides, the results show that POPGROWTH Granger cause LGDP and LGP Granger cause both LCPI and LBLR. In addition, it is found that LBLR Granger cause LCPI. From the results above, it can be observed and concluded that there are exogenous and endogenous variable present in this research. The most exogenous variable is the house price index while the most endogenous variable is the population growth. House price index is said to be the most exogenous due to the fact that its influential power remains throughout the 10th quarter. Population growth is said to be the most endogenous due to the fact that its influential power loses throughout the forecasting period of the 10th quarter.
Variance Decomposition (VDCs)
CONCLUSION
This study is conducted using the quarterly data from the year of 2000 till 2015. Most of the secondary data were retrieved from the CEIC database, Department of Statistics of Malaysia, Thomson Reuters DataStream and National Property Information Centre (NAPIC) database. The data for the variables were analysed using E-views econometric software. The tests included in the research were unit root test, dynamic modelling, vector error correction model, and cointegration test. This study was conducted to examine the effect of potential determinants on residential property prices in Malaysia. Following important conclusions, only two variables (population growth (POPGROWTH) and inflation measured by the consumer price index (CPI) were found to be positively and significantly correlated with the housing price in Malaysia. The result is not surprising due to the results obtained are in line with majority of the studies by previous researchers (Liu & Shen, 2005; Ong, 2013; Guo & Wu, 2013; Tse, Ho & Ganesan, 1999) . This indicates when the population of the country increases, it contributes to the rise of the residential housing price in the country. The increase in demand of home ownership by the citizen, thus cause the housing price higher. However, when inflation rate is high, it directly raises the cost of things and proportionally raises the house price. High value of house price, thus cause buyers delayed owning a house to avoid suffering with high housing loan. This study would be able to provide recommendations for policymakers to construct housing policies by referring to the results obtained and discussed in the above.
